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Nutcracker syndrome is a rare entity caused by extrinsic compression on the left renal vein (LRV) crossing between the
superior mesenteric artery and the aorta. This article reports the treatment of two cases of nutcracker syndrome using
laparoscopic inferior mesenteric-gonadal vein bypass, knowing that this treatment option would avoid renal reperfusion
injury and LRV hypertension. In addition, it is easier to operate compared with laparoscopic splenorenal venous bypass
and laparoscopic transposition of LRV into the inferior vena cava. (J Vasc Surg 2013;57:1429-31.)Nutcracker syndrome (NCS)1 is a rare entity caused byFig 1. Trocar positioning. The patient was placed in a lateral
oblique position, with a 45-degree angle introduced between the
coronal plane of the patient and the horizontal plane. 1, 10 mm
trocar for camera; 2, 10-mm trocar for the laparoscopic harmonic
scalpel; 3-5, 5-mm trocar for other instruments (scissors, forceps,
the laparoscopic retractor, and suction). Blue 2 and 3 are the work
ports for the operator. Pink 4 and 5 are the work ports for the
assistant. Yellow 1 is the port for a 30 laparoscope. AAL, Anterior
axillary line; MCL, midclavicular line.compression of the left renal vein (LRV) between abdom-
inal aorta and superior mesenteric artery, resulting in LRV
hypertension.2,3 Surgical transposition of LRV into infrare-
nal inferior vena cava (IVC) remains the standard treat-
ment.4 This article reports the use of laparoscopic inferior
mesenteric-gonadal vein bypass for NCS in two cases.
CASE REPORTS
Case 1. A 31-year-old Chinese male who had been afﬂicted
with severe hematuria of unknown etiology and intermittent left
ﬂank pain for 6 years was admitted to our department on
September 10, 2010. Admission hemoglobin (Hb) was 7.6 g/L.
Cystoscopy showed isolated bleeding in the left ureteric oriﬁce.
Case 2. A 40-year-old Chinese female was admitted on July
17, 2011 because of recurrent gross hematuria and proteinuria for
4 years. Admission Hb was 4.6 g/L.
Computed tomographic angiography in both patients demon-
strated severe LRV compression between the aorta and superior
mesenteric artery, a dilated left gonadal vein (LGV), and venous
varicosities, based on which a ﬁnal diagnosis of NCS was made.
SURGICAL PROCEDURES
With the patient lying in a lateral oblique position under
general anesthesia, the standard ﬁve-port transperitonealthe Department of Urology, Changzheng Hospital, the Second
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incision as the ﬁrst point for pneumoperitoneum (CO2
pressure 15 mm Hg). A 30 laparoscope was inserted via
a 10-mm trocar. Another 10-mm trocar was inserted at the
anterior axillary line, about 2 cm above the anterosuperior
iliac spine for the laparoscopic harmonic scalpel (Ethicon
Endo- Surgery). The other three 5-mm trocars were
inserted at 2 cm aside and 3 cm above the umbilical incision,
in the anterior axillary line cross the twelfth left costal
margin, and in the midclavicular line cross the twelfth left
costal margin for other surgical instruments (Fig 1). The1429
Fig 2. The laparoscopic approach. A, The inferior mesenteric vein (IMV ) is resected and prepared for end-end
anastomosis to the left gonadal vein (LGV). B, The LGV is resected 2-4 cm to the left renal vein (LRV ). It must
be conﬁrmed that there is no valve on the way to the LRV. As the ﬁgure shows, blood ﬂow pours after unclamping
without any valve. C, Laparoscopic anastomosis of the LGV to the IMV using 5/0 polytetraﬂuoroethylene running
suture. D, Completed anastomosis. The inferior mesenteric-gonadal vein bypass is ﬁlled.
Fig 3. A, Regional vascular anatomy demonstrates location of the inferior mesenteric vein (IMV) in relation to the left
gonadal vein (LGV ). B, Inferior mesenteric-gonadal vein bypass forms a venous circuit between the left renal vein
(LRV ) and the portal venous system. IVC, Inferior vena cava; PV, portal vein; SP, spleen vein.
JOURNAL OF VASCULAR SURGERY
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ventral margin of the descending colon to reach the retro-
peritoneal cavity. The splenic vein and inferior mesenteric
vein (IMV) were identiﬁed by exposing the left kidney,
pancreas, and spleen. Special care was taken to avoid injuring
the IMV. Then, the aorta, IVC, andLRVwere exposed. The
LGV was skeletonized to the main LRV. The IMV was
carefully dissected, and a sufﬁcient dissociated length was
obtained for subsequent procedures (Fig 2, A). Multiple
small tributary venous collateral branches and the central
vein of LGV were coagulated with a laparoscopic harmonic
scalpel. A 2-cm-long venous valve-free proximal gonadal
vein was selected as the target vein for vascular anastomosis
(Fig 2, B). Heparinized saline (125 U/kg) was injected
intravenously prior to clamping the LGV and IMV. Afterplacing a bulldog clamp at the proximal end of LGV, the
distal end of LGV was excised. After placing a bulldog
clamp at the proximal end of IMV, both IMV and LGV
were ﬂushed with 50 U/kg heparinized saline. The target
gonadal vein was end-to-end anastomosed with IMV
using a running 5-0 prolene suture (Fig 2, C). The lumen
was ﬂushed with heparinized saline before removing the
bulldog clamps. The anastomotic site was immediately
checked for watertightness after unclamping. As shown
in Fig 2, D, the inferior mesenteric-gonadal vein bypass
was successfully established after unclamping. However,
the luminal diameter of the IMV and LGV appeared less
distended, probably because of reduced perfusion pressure
caused by general anesthesia. The volume of reﬂow from
the renal vein was low.
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205 minutes in case 2. The mean intraoperative blood loss
was less than 70 mL in either case. Postoperative creatinine
level was 54 mmol/L in case 1 and 67 mmol/L in case 2. As
both patients felt well 1 day after surgery, the drainage tube
was removed 3 and 4 days after surgery. Both patients were
discharged on day 7, with oral anticoagulants for 6 months.
The hematuria symptom disappeared 2 weeks after surgery
in both patients, and totally disappeared in 1 month.
Digital subtraction angiography 3 months after surgery
showed no bypass stenosis in both patients. Hb reached
12.6 g/L in case 1 and 10.6 g/L in case 2 during the 1-
and 3-month follow-up periods. NCS-related symptom
or surgery-related complication were not observed in either
patient.
DISCUSSION
Different treatment options have been proposed for
NCS, including follow-up, conservative treatment, and
surgical therapy.1 Surgical therapy includes intra- or extra-
vascular stenting and open surgery.4-6 Open surgery7,8
includes LRV transposition, gonadocaval venous bypass,
renal autotransplantation, and nephropexy.
Recent advances in mini-invasive surgery have made
laparoscopic surgery a more acceptable option. Chung
et al9 reported laparoscopic splenorenal venous bypass in
one case of NCS. Hartung et al10 successfully performed
laparoscopic LRV-IVC transposition for NCS. We previ-
ously reported successful treatment of NCS in one case
by laparoscopic renal autotransplantation.10 However,
some researchers10 argue that splenorenal venous bypass
may cause splenic tear and venous ischemia and, thus, sus-
pected that drainage of blood from the renal vein into the
portal system would run the risk of persistent LRV hyper-
tension. The data of our procedure showed that the total
warm ischemia time was 37 minutes, which is quite long
for the kidney. Compared with transposition of LRV into
IVC, the laparoscopic approach in our cases represents
a less invasive alternative.
This article reports two cases of NCS treated by laparo-
scopic inferior mesenteric-gonadal vein bypass. Based on
regional vascular anatomy, this procedure should be
a more promising approach for NCS treatment (Fig 3)
because the bypass forms a venous circuit between the
LRV and the portal venous system, devoid of LRVhyperten-
sion. In our opinion, this procedure is more logical. First, it
avoids LRV hypertension and renal reperfusion injury.
Second, it is easier to operate compared with splenorenal
venous bypass or LRV-IVC transposition in particular
because the friable splenic vein and its branches are likely
to be torn. In addition, dissociation of the splenic vein is
difﬁcult because it is surrounded by the pancreas. Splenore-
nal bypass also runs the potential risk of splenic vein injury,
and subsequent splenectomy is often needed. Conventional
surgeries used to use end-to-side anastomosis vs our end-to-
end anastomosis. Finally, our technique can reduce the
potential risk of injury to the splenic vein, which iscommonly seen in splenorenal bypass. However, there is
one problem with laparoscopic inferior mesenteric-gonadal
vein bypass. The one-way valve in the gonadal vein may
prevent blood from ﬂowing from LRV to IMV. However,
as IMV is relatively long, this problem could be resolved
by shortening the target vessel of the proximal LGV to
ensure that no venous valve is included into the bypass.
Many studies have conﬁrmed that venous congestion is
a driving force for collateralization of LRV in NCS. These
collateral pathways mainly consist of the left ovarian (sper-
matic) vein, epidural plexus, and lumbar veins. These path-
ways drain renal blood down to pelvic organs.2 However,
these venous circuits cannot bear large amounts of blood
with high ﬂow resistance from pelvic organs.1,2 Establish-
ing an efﬁcient bypass to release LRV hypertension is the
optimal therapeutic strategy.9,10 The caliber of the varicose
left ovarian (spermatic) vein is suitable for bypass. Mean-
while, as a bridge, IMV is compatible to the left ovarian
(spermatic) vein for reﬂow. As expected, laparoscopic infe-
rior mesenteric-gonadal vein bypass in our two NCS cases
has proven to be successful, although long-term outcomes
of this technique need further conﬁrmation.
CONCLUSIONS
Laparoscopic inferior mesenteric-gonadal vein bypass is
an easier and less invasive option for the treatment of NCS
without running the risk of renal reperfusion injury.
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